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east-west, near-overhead transits a t  Auclclax3, and these are recorded f o r  corn- 
p a i s o n  with t h e  north-south transits of s-66. The I 3 6  Xc/s s igna l  from the  
geostationary s a t e l l i t e  Syncom 3 is reoorded continuously a t  Auckland and a t  

$ Invercarg i l l .  
a continuous, d e t a i l e d  and aocurate record of the  t o t a l  e l ec t ron  content of 

j the  ionosphere. 
- Inve rca rg i l l  has been discontinued. 

Equipment has been developed which uses this s i g n a l  t o  provide 

Recording of the  s a t e l l i t e  T r a n s i t  &A a t  Auckland and a t  
These reoords have provided f o u r  values 

of t o t a l  content a t  each s t a t i o n  every day for over two years,  bu t  are now 
replaced by the  continuous records from Synoon 3.  
najor p ro jec t s  under way a t  the present t h e  i s  given below. 

A b r i e f  descr ip t ion  of t h e  

. 1 National Aeronautics and Space A b i n i s t r a t i o n  Research, Grant 
; Eo. NSG-54-60 t o  the University o f  Auckland. 
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Report for the  period Decenber 1 , 1964 t o  day 31 , 1965 

!The las t  six months have seen a considerable inorease i n  the  mount  and 
va r i e ty  of i r r fomation being recorded, and sone valuable new techniques have 
been develoL3ed. This i s  due primarily t o  the  f a c t  t h a t ,  f o r  t he  f irst  time, 
good s igna ls  are  avai lable  f ron  a number of d i f f e r e n t  s a t e l l i t e s  i n  usefu l  
orbits. 
since f o u r  research s tudents  a r e  undertaking theses i n  t h i s  f i e l d .  

The nuxaber o f  people engaged oil the work has a l so  been increased 

The a p l i t u d e s  o f  the  20, 40 and 41 IIo/s s igna ls  f r o n  t h i s  sa te l l i te  
!j a re  being recorded during f i v e  transits eaah day a t  Auckland and a t  I n v e r c a r  

g i l l .  These s igna l s  a re  a l s o  being recorded during 14 t r a n s i t s  eaoh day a t  
Scot t  k s e  i n  the Antarctio. The Depart;Llent of  S c i e n t i f i c  and I n d u s t r i a l  

f Research i s  recording the  20 and 4.0 iIc/s s igna l s  a t  Wellington and a t  Canpbell 
:: Islcza3, and these records w i l l  be available for Faraday r o t a t i o n  s tudies  a t  
2 Aucldaiict. 
3 s a t e l l i t e  was launched i n  October 1964. 

L l l  these s t a t i o n s  have been o2erating continuously s ince  the  

Ecpipriient f o r  recording the 20 and 40 iic/s s igna ls  a t  Rarotonga mas XOO N M O A  ALI'IlDVd 

oonstructed by iriarch 1965. A s t ab le  tun in ;  fork  o s c i l l a t o r  i s  used t o  control  
the  tining and programming funct ions independently of the local mains supply, 
and progranning i s  conpletely automatio over periods of  one week. Fai lure  of  
two o o m e r c i a l  u n i t s  delayed final inatczl la t ion o f  t h i s  equipment u n t i l  June, 
but records a re  now ava i lab le  fron the following s ta t ions:  

P ~ - -~ - ~ - -  

l 

Raro tonga L a t .  21 -2's Long. 200,5°E 20, Go Xc/s 
Auckland 37.0 1 75 -0 20, 40, 4-1 
We l l i n g t o  n 41 .2 174.5 , 20, 40 

Campbell I s land  52 05 169.1 20.9 40 
I nve m: a r g i l 1  46 -5 I 68.4 20, 40, 41 

Scot t  Base 77.9 166.8 20, 4 O y  41 

The r e l a t i v e  phase of  the Faraday fading on 40 and 41 kIc/s i s  used t o  
ca lcu la te  the  t o t a l  e l ec t ron  content o f  the  ionosphere up t o  the  height o f  the 
s a t e l l i t e  (about 1,000 h). A t  Rarotonga t h i s  information can be obtained 
using the  40 iic/s frequency only,  s ince the magnetically t ransverse condition 
i s  observed during each t r a n s i t .  A t  Caupbell I s l and  the 41 kIc/s s i g n a l  i s  
nacessary f o r  accurate ca lcu la t ions  of t o t a l  content,  but it cannot be recorded 
direotly since only two recorder  channels a re  avai lable .  To overcone t h i s  
d i f f i c u l t y  8- device was developed which operates a relay a t  the  lilinina of t he  
41 ih/s fnding pa t te rn ,  but  i s  not affeoted by noise. This was found t o  pro- 
vide a r e l i ab le  means of recording the  exact pos i t ions  o f  the  fading m i n i u a  
O i l  a narlcer pen, and w a s  shipped t o  Caapbell Is land i n  February. 
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Tho f a s t e r  f jd ing  of the 20 Mc/s s igna l  i s  used t o  study s p a c i a l  vari- 
atioiis i n  the t o t a l  e lec t ron  content of the  ionosphere. 
in’;av;tls between successive fading ni&a provides a sens i t ive  neans o f  dis-  
plcying f luc tua t ions  i n  e lec t ron  content caused by la rge  ionospheric i r reg-  
u l a r i t i e s .  
qui te  simply, and f r o m  measurements a t  different l a t i t u d e s  and under d i f f e r e n t  
coilditions the occurrence and c h a r a c t e r i s t i c s  of the i r r e g u l a r i t i e  s are beir ;  
studied. The char t  readers constructed c ? t  Auckland have been f u r t h e r  impro\?d 
by the i n s t a l l a t i o n  of high precis ion Iielii!ots, and provide a r a p i d  and 
accurate means of producing the i r r e g u l a r i t y  p l o t s .  Yhen the d a t a  processing 
equipment being obtained under the currei?t grant  arr ives ,  the readers w i l l  be 
coupled t o  a card punch s o  t h a t  the e n t i r e  analysis  can be c a r r i e d  on by 
coaputer . 

k p l o t  of tHe 

The s ize  and densi ty  of the i r r e g u l a r i t i e s  can be calculated 

( 2 )  STUDIES OF THE kJVTARCTIC IONOSPHERE. 

The 20,  40 and 41 MC/S signals f’rom the Polar Ionosphere Seaoon S a t e l l i t e  
have been recorded a t  Scot t  Base f o r  14 t r a n s i t s  each day since October 20, 
1964. Sone minor t roubles  have been experienced i n  the severe conditions,  which 
require the equipnent t o  operate unattended f o r  seven days a t  a t i m e ,  but about 
94;~ o f  all possible transits have been reoorded. 
To’~rua ry  have been received a t  Auckland, giving f o u r  months records f o r  study 
before the nidn supply becomes avai lable  next s m r .  

Results up t o  the  end of 

- 
s h i p e d  t o  Scot t  Base next surmer. 

The Faraday fading can be c l e a r l y  i d e n t i f i e d  on over half  the  40 and 41 
Ilo/s records. 
of ioiii-sation, s k c e  the nagnetic f i e l d  i s  near v e r t i c a l .  The nagnetic f i e l d  
f a o t o r  i,i has been calculated f o r  a l l  the sunner t r a n s i t s ,  and w a s  found t o  
pass through a ninhum value a t  sone t i n e  i n  each t r a n s i t .  A t  t h i s  time the  
Farsdqy fading r a t e  depends only on the horizontal  gradient i n  the t o t a l  
eleotroil  ooiitent. Measurenents a t  these t i n e s  are therefore  being used t o  
detemxhe the  s i z e  of these gradients.  !?he s ign o f  the gradient  i s  obtained 
froc the r e l a t i v e  phase of the fading. O i l  the  two 40 Xc/s channels, which use 
porjandioular a e r i a l s .  
in the  t o t a l  e lec t ron  content over the ;iolar cap, and the e f f e c t s  o f  s o l a r  and 
m g m t i c  disturbances. 

This fad ing  i s  caused prinaxily by horizontal  gradients  

The gradients  will then be used t o  study var ia t ions  

Tlza t o t a l  e lec t ron  content of the ionosphere i s  being determined f r o n  
the  r e l a t i v e  phase of the fading on 40 and 41 i\dc/s. 
fading r a t e  t h i s  measurement i s  l e s s  precise than the  gradient  determination 
out l ined above. 
severa l  times each day, so t h a t  the mean a w s o n a l  and diurnal  v a r i a t i o n s  w i l l  
eventually be revealed. 

Because o f  the i r r e g u l a r  

Reasonably accurate measurenents can, however, be obtained 

The Faraday fading r a t e  cannot ilorncdly be determined on the 20 Nc/s 
T h i s  prevents a d e t a i l e d  study channel, because of strong s c i n t i l l a t i o n s .  

of la rge  ionospheric i r r e g u l a r i t i e s .  The records a re  being used t o  c l a s s i f y  
the d i f fe ren t  types of anplitude f luc tua t ions  which are  observed, and t o  t ry  
and r e l a t e  these t o  specif ic  regions o r  coiiditions over the polar  cap. 

To invest igate  the l a r g e  i r r e g u l a r i t i e s  a de ta i led  record o f  the polar- 
i s a t i o n  angle of the 40 iic/s s igna l  i s  required. 
described i i i  sec t ion  3 would be i d e a l  foi- t h i s  purpose; however unattended 
operation i n  the Antarctic would be diff‘ioult ,  and a high propartion of usefu l  
records could not be expected. An  a l t e r n a t i v e  svsten which obtains the s m e  

The spinning a e r i a l  systen 

e f f e c t  e lec t ronica l ly  has therefore  been developed. 
on a f ixed  t u r n s t i l e  a e r i a l  which Sq-?.rates  the ordinary and extraordinary 
conpone3ts. These a re  passed through p l a s e  locked receivers  which produce 
f i n a l  intermediate frequencies d i f f e r i n g  by 200 c/s. i l ixing these s igna ls  
and passing them through a narrow band 200 c / s  f i l t e r  then produces a clean, 
noise f r e e  output whose phase i s  governed by the differenae i n  phase of the 
two i n p t  s ignals .  A record o f  the phase of t h i s  output therefore  provides 
I continuous record of the polar i sa t ion  angle of the incoming nave. A pro- 
toty2e of t h i s  systen, working on 20 % / s ,  has been t e s t e d  and found t o  
o?er-afe s a t i s f a c t o r i l y .  Two 40 i\ic/s versions w i l l  mw be b u i l t  f o r  t e s t i n g  
Uiide? coliditions o f  s c i n t i l l a t i o n  a t  Invercarg i l l ,  before one of  then i s  

The signals a re  received 
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I ( 3 )  DETAILED RECORDS OF &E POURISkSTOR ANGLE OF SATELLITE SIGI\JAI,S 
, 

I The spinning a e r i a l  systea was c o q l e t e d  e a r l y  t h i s  yeer, and has been 
o p e r a t i x  continuously since February. 
r o t a t i n g  a t  300 rpn, so  t h a t  the aerie-lbecones perpendicular t o  the plane of 
p o l a r i s a t i o n  of an inconing wave t e n  t b e s  per  second. 
the a e r i a l  therefore produces a 10 c/s output, which i s  passed through a 
f i l t e r  vdth a bandwidth o f  1.5 C/S. The resu l t ing  s igna l  i s  conpared with a 
I O  c/s reference dervied f r o n  the ro ta t ing  a e r i a l ,  and the phnse difference i s  
recorded. A c i r c u i t  switching between two f i x e d  l e v e l s  has been developed t o  
give an  accurate and s tab le  phase neasurenent. 
pos i t ive  and negative going port ions o f  tile s i g n a l  renove any e r r o r s  f r o n  un- 
balance i n  the squaring c i r c u i t s ,  and give 20 neasuremnts per  second. The 
output i s  f i l t e r e d  t o  remove f luc tua t ions  f a s t e r  t h a n  2 c/s and gives a contin- 
uous, de ta i led  record of the p o l a r i s a t i o n  angle of the  received s ignal .  

It uses a curved 40 lic/s dipole aerial  

i- rece iver  connected t o  

Independent measurements on t h e  

The records have a sawtooth appearance, each diagonal l i n e  covering a 
As0 degree r o t a t i o n  i n  the polar i sa t ion  angle. The s a t e l l i t e  Beaoon-C is  
p z r t i c u l a r l y  valuable f o r  these neasumneiits. 
at Luckland i n  which the nagnetic f i e l d  f a t o r  changes very slowly, so  t h a t  
180 degrees of po lar i sa t ion  r o t a t i o n  takes  several  ninutes.  
tlicxi d i s p l w s  the var ia t ions  i n  t o t A  content over a length o f  up t o  1,000 h 
ii1 t h e  ionosphere. 
greeter than one degree i n  p o l s r i s z t i o n  c-i@e. This indica tes  the absence of 
sllLL-scd.e var ia t ions  of more than  .Oq;  in t o t a l  content. 
b r e g u l a r i t i e s  with s i z e s  f 'roa 3 kn t o  1,000 la are  observed. The l a r g e r  ir- 
re;.ulclrities show var ia t ions  of up t o  1%; i n  the t o t a l  e lec t ron  content of 
the ioilosphere. The smaller i r r e g u l z r i t i e s  connonly occur i n  groups of about 
th ree ,  i - r i t h  a separat ion of I O  t o  20 l a  and t o t a l  content changes of 0.1$. 

It provides east-nest transits 

Each sawtooth 

The records a r e  of ten  very SLiiooth, showing no f luc tua t ions  

idore generally,  

I s o l a t e d  i r r e g u l a r i t i e s  generally appear as increases  i n  e lec t ron  den- 
sity. !Elley have a defocussing e f f e c t  17hich causes the  ,wplitude of  the re- 
ceived sigiial t o  decrease under the  i r r e g u l a r i t y ,  and increase e i t h e r  s ide.  A 
s ing le  dense i r r e g u l a r i t y ,  or several  wedcer ones,  causes interference e f f e c t s  
on the  ground giving rap id  var ia t ions  i n  signal st rength.  Thus a 30 second 
b u r s t  of typ ica l ,  strong s c i n t i l l a t i o n s  rsaz be produced by two o r  three 
i s o l a t e d  i r r e g u l a r i t i e s .  
the auplitude and p o l a r i s a t i o n  changes vdiich would be caused by i r r e g u l a r i t i e s  
o f  d i f f e r e n t  s izes ,  and i t  has proved possible t o  reproduce the experimentally 
observed ef fec ts .  
t i l l a t i o n s ,  as being due t o  a l a rge  number of snall i r r e g u l a r i t i e s  with a sca le  
equal t o  t h a t  o f  the s igna l  s t rength f luc tua t ions ,  is incor rec t  i n  nany 
instances.  

A computer pi-ozrsn has been wr i t ten  f o r  ca lcu la t ing  

It therefore  s e e m  t h z t  the accepted explanation of scire 

To enable a de ta i led  c o r r e l a t i o n  analysis  of snal l  f luc tua t ions  i n  the 
This v s i l l  be p o l a r i s a t i o n  angle, a h igh  speed tape pumh has been obtained. 

used t o  record the pos i t ion  o f  each of  tl?e 10 nul l s  obtained each second, f o r  
subsequent analysis  on the University 's  conputer. 

(4) DETAILED RECORDS OF THE DIFFEREXLTEL DOPPLER SHIFT. 

Equipent  has been constructed f o r  o'otaining a continuous record o f  the 
dUTereiice i n  phase of the 20 and 40 iio/s s a t e l l i t e  s ignals .  
reoeiving systen i s  used t o  reduce the  20 and t@ Nc/s s igna ls  t o  5 and I O  
Icc/a respect ively.  These s igna ls  are f i l t e r e d  and converted t o  t r a i n s  of 
pulses. 
cope -hbe, which displays the 10 kc/s pulses as br ight  do ts  which move 
sloi71;r across the screen. The display i s  photographed on noving f i l m ,  giving 
a reoord consis t ing o f  a l a r g e  nuaber of diagonal l i n e s .  Each l i n e  shows how 
the  dif ' ferent ia l  phase v a r i e s  over one cyole, s o  t h a t  very snal l  f luc tua t ions  
i n  phase can be observed. 
f o u r t h  pulse i s  used t o  provide a s e r i e s  o f  l i n e s  covering f o u r  cycles  of  
doppler sliif't, s o  that l a r g e r  i r regulczr i t ies  can be displayed. 
pho-Lographed on the sane f i la  shows the ,aql i tude o f  the 20 and 40 ik/s 
s i p d s .  
ceivers  m d  oscil loscope uni t s ,  was desigi%d and constructed a t  the University 
of h o k l a n d  and mas brought i n t o  operatioL1 i n  June. 

A two channel 

The 5 kc/s pulses are used t o  t r i g g e r  the t i n e  base of an  osci l los-  

A second tube n i t h  a time base t r iggered  on every 

il t h i r d  tube 

All the equipment used i n  these ueasurenents, including the re- 
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The f i ln records provide c? sens i t ive  and r e l i a b l e  neans o f  studying 
s m a l l  ionospheric i r r e g u l a r i t i e s  . They have the grea t  advantage t h a t  a 
cle?-rly defined t r a c e  can be produced only by a steady s ignal ,  s o  t h a t  
spurious i r r e g u l a r i t i e s  do not appear i f  the s igna l  drops belom the noise 
l e v e l .  
neasurenents outlined above. For  rout ine observations, however, i? pen re- 
cord i s  deairable.  
sigimls through binary counters dividing by I 6  and 32 respect ively.  
s u l t i n g  pulses a re  f e d  t o  a switching systelil which produces a voltage in- 
creclsing l i n e a r l y  with the  delay between the two t r a i n s  o f  pulses.  This 
voltage i s  smoothed and p o v i d e s  a continuous pen record o f  one s ix teenth  of 
the  d i f f e r e n t i a l  phase s h i f t .  
e lec t ron  content of the ionosphere ( fo r  oonparison with the r e s u l t s  of o ther  
nethods) and t o  study the e f fec ts  of  ionospheric i r r e g u l a r i t i e s  on the phase 
of t h e  20 and 40 Wc/s signals.  
of zbout the sane mgnitude as the 40 ih/s p o l a r i s a t i o n  angle var ia t ions ,  so 
thaL the r e s u l t s  of the two techniques oan be conpared eas i ly .  

The records therefore provide c? good check on the  p o l a r i s a t i o n  angle 

This has been produced by passing the 5 and 10 kc/s 
The re- 

This r J i l l  be used f o r  calculat ions of the t o t a l  

The d iv is ion  by I 6  makes the phase f luc tua t ions  

(5) EL3A!I!IOi\J LJTGLE GEXWREXEEDPS 

-. ilorlc c a r r i e d  out i n  1961, using the r o t a t i n g  interferometer,  showed t h a t  
Llensweaeiits of  the angle of  a r r iva l  o f  s a t e l l i t e  s igna ls  do provide a pract-  
ioa'ale netliod of  inves t iga t ing  the ionosphere. Such measurenents have the ad- 
Vf.iltaso o v e r  Doppler 2nd Faraday observations t h a t  the r e f r a c t i o n  no longer 
appecu?s 2.9 an e r r o r  i n  the analysis .  Useful r e s u l t s  can therefore  be obtain- 
ed under oonditions o f  large re f rac t ion ,  giving infornat ion on the  thickness 
(i.e. the  teAperature) of the  peak of t h e  ionosphere. 
wi-th the 60 f t  r o t a t i n g  in te r fe rone ter  B ~ S ,  however, barely adequate f o r  t h i s  
purpose. Now t h a t  strong s i g d s  ere avcailable f r o n  the S-66 s a t e l l i t e ,  i n  a 
11oi-th-south o r b i t ,  a f i x e d  in te r fe rone ter  has been constructed. Elis uses a 
north-south basel ine with, i n i t i a l l y ,  a length  of 300 f t .  This w i l l  enable the 
elevatioii  Langle of t h e  s igna l  t o  be neasured t o  within a f r a c t i o n  of a degree 
n t  t h e  eida of a close t r a n s i t .  The SC?JB inst runent  w i l l  also be used t o  study 
f luc tua t ions  i n  bearing, caused by lcwgo horizontal  gradients of ionizat ion,  
a t  the  ends of the east-west t r a n s i t s  of the s a t e l l i t e  BE-C. 

The accuracy obtainable 

Construction o f  the equipment for these neasurenents has been completed. 
Turnst i le  a e r i a l s  a re  used t o  separate the ordinary and extraordinary conpon- 
en ts ,  the individual  e lenents  being curved through W degrees t o  give inproved 
performance a t  low elevat ion angles. P'Iarron bard s igna ls  are required f o r  
accurate phase conparison, s o  the overa l l  Doppler s h i f t  of the 20 Ih/s s igna ls  
nus t  be rouoved. 
200 c/s i n  the signals from the tvro asrizds before t h e y  are added. 
bined s igna ls  then pass through a receiver.  
and i t s  phase, which depends on the r e l a t i v e  phase of the o r i g i n a l  20 Mc/s 
signals, is  recorded. The complete systen has been t e s t e d  on close spaced 
a e r i a l s ,  and produces good records domi t o  1017 elevat ion angles. 
oporatioii using the 300 f t  basel ine will comience shor t ly .  

This i s  done by introducing a r e l a t i v e  frequency s h i r t  of 

The 200 c/s output i s  f i l t e r e d  
The COLI- 

Routine 

(6) C0i:TINUOUS RECORDS OF THE TOTLL ELECTRON CONTENT OF THE IONOSPH3RJ3, 

Observations on the Beacon s a t e l l i t e s  give a value f o r  the to taJ.  
e lec t ron  content of the ionosphere up t o  a height o f  1,000 hi. Resul ts  a re  
obtained a t  about four  times each day, s o  t h a t  the mean diurnal  v a r i a t i o n  
oan 0id.y be determined by averaging weasurernents taken over several  nonths. 
This is  m t h e r  inaccurate and unsatisfactory,  and nakes i t  inpossible t o  
s-bud;y i n  d e t a i l  the changes associc?ted with s o l a r  and nagnetic ac t iv i ty .  
Equipxmt 1ia.s therefore  been developed t o  use the telemetry t ransniss ion  from 
the geostztionary s a t e l l i t e  Syncou 3 .  Tlis  s a t e l l i t e  mnains  a t  n f i x e d  
e leva t ion  of 45.6 degrees north of Auclcland. 
up on L? f o u r  element yagi  antenna which r o t a t e s  continuously with a period of  
Oix second. The rece iver  output therefoi-e has a 2 c/s conponent, and t h i s  i s  
extrzcted by passing the s i g n a l  through c? 2 c/s amplif ier  with a bandwidth o f  
only 0.03 C/S. The phase of the r e s u l t i i x  olean s igna l  i s  conpared with t h a t  
of  a 2 c/s reference derived d i r e c t l y  fron the ro ta t ing  a e r i a l .  The phf..se 
conparison c i r c u i t r y  i s  sirxilar t o  t h a t  used i n  the spinning a e r i a l  systen 
( sec t ion  3 )  and provides an accurate, l i aear  record of the plane of polar- 

The 136 Nc/s s i g n a l  i s  picked 
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i s a t i o n  of the inconing si&ml. Because of the narrow bandwidth which can be 
used with a s ta t ionary  s a t e l l i t e  the systen i s  very sensi t ive,  and w i 2 l  prod- 
uce useable records f r o n  one shor t  burs t  of f a i n t  s igna l  every 20 seconds. 

The equipment has been operating s a t i s f a c t o r i l y  since ezrly day. 
tlie s'iaa,dy s igna ls  f r o n  SyncorLi 3 contiiiuous records of good qual i ty  a r e  ob- 
tained, giving the plane of po lar i sa t ion  o f  the s a t e l l i t e  simal t o  within 
o m  degree. T o t a l  content changes of o n l y  n few p a r t s  i n  105 can thsrefore  
be followed. This nakes the  records i d e a l  f o r  studying the movement o f  
ioizos;lheric i r r e g u l a r i t i e s ,  and the changes i n  production o r  l o s s  r a t e s  assoc- 
i a t e d  with ionospheric disturbances. Becmse of the f i x e d  geometry, with a 
o o n s t m t  m g n e t i c  f i e l d  f a c t o r  hi, the  records can be scaled t o  r e r d  d i r e c t l y  
i n  terns of t o t a l  e lec t ron  content. The absolute accuracy i s  l i u i t e d  by the 
co.ccu%c".cy u i t h  which a nean value of  i;, and the p o l a r i s a t i o n  angle of t h e  
tr?.ns::itted s i g n d ,  can be specified. 
so lx te  error w i l l  be less than 36 d u r i q  tlie day and 1% a t  night.  
l e s s  -t;ilz-n the e r r o r s  normally obtained using Beacon s a t e l l i t e s ,  m d ,  because 
of  tile higher frequency, corrections f o r  second order e f f e c t s  a re  negl igible .  

With 

I'c s e e m  l i k e l y  t h a t  the o v e r d l  ab- 
This i s  

Records axe produced on a Rustrdc reoorder using a chart  speed o f  one 
inch p e r  hour. 
t o  prevent drift ,  and with this precartioii  the o n l y  maintenance required i s  
t o  chawe the char t s  every nonth. The reoords therefore provide a very ef- 
f i c i e n t  and econouical method of obtaining continuous, de ta i led  inforrmtion 
on tlie e lec t ron  content o f  the  ionosphere, 
f o r  studying the movenents of la rge  i r r e g u l a r i t i e  s, o r  t r a v e l l i n g  ionospheric 
disturbances. A second recording systeri lw-s been constructed a t  Invercarg i l l  
f o r  t h i s  purpose, and it i s  hoped t o  i n s t d l  two f u r t h e r  s y s t e m  i n  o ther  
p a r t s  of New Zealand. The r e s u l t s  should throw valuable new l i g h t  on the 
forna t ion  and movenent of the l a r g e  ionospheric i r r e g u l a r i t i e s  observed dur- 
ing t r a n s i t s  of the 'deacon s a t e l l i t e s .  

The tenperature of the 136 Nc/s converter nust  be s t a b i l i s e d  

They are p a r t i c u l a r l y  su i tab le  

(7)  PUBLICATIONS 

With the increase i n  the nmber  o f  useable s a t e l l i t e  s i g m l s ,  many 
pro jec ts  which have been planned f o r  s e v e r d  years  are beconing productive. 
Results are  a l s o  appearing f r o m  sone long-tern observations, s o  that the 
mount of n n t e r i a l  s u i t a b l e  f o r  publicatioii  i s  increasing rapidly. Papers 
acoeited f o r  publication, o r  under prepmation a t  the present tine, a r e  
l i s t e d  below. 
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Ti-kheriQe J.E. "The ca lcu la t ion  of the heights o f  the pe'zks o f  the ionos- 
pheric layers , "  J Atnosph. Terr. Physics. 

Papers i n  Prep=-ation 

"Tho heiglit of la rge  ionospheric i r r e g u l a r i t i e s ;  'I r e s u l t s  f r o n  spaced re- 
ce iver  observations of Transit 4S,. 

: ' Imest ig4xt ions of the polar  ionosphere using s a t e l l i t e  s ignals ;  " a general  
descr ip t ion  for Polar Record of  the S-66 observations at Scott  3c?.se 

"Continuous records of the e lec t ron  conteiit o f  the ionosphere; 'I describing 
the Syncon 3 neasurements. 

"The c h a r z c t e r i s t i c s  of la rge  ionospheric i r r e g u l a r i t i e s ; "  containing r e s u l t s  
frou the  Cosnos 5 and Mora-Alice s e r i e s  of observations (reccalculated 
a f t e r  sowe r e s u l t s  were l o s t  i n  tlie f i r e  o f  October 1964). 
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"The d i s t r i b u t i o n  of l a rge  ionospheric i r r e g u l a r i t i e s ;  '' containirz r e s i l t s  
ikon  two years' records o f  T r a n s i t  4.r: a t  AucMand and 31-k Invercarg i l l  
( recalculated a f t e r  dl r e s u l t s  were l o s t  i n  the fire), 


